Electroporation of polymeric nanoparticles: an alternative technique for transdermal delivery of insulin.
The aim was to study transdermal electroporation of insulin-loaded nanocarriers as a methodology for delivering macromolecules. The efficacy of electroporation of insulin as solution and nanoparticles was compared in vitro and in vivo. Histology and confocal laser scanning microscopy were used to assess the effects of electroporation on skin structure, whereas the latter also demonstrated the depth of permeation of the nanoparticles. In vivo studies were performed on streptozotocin-diabetic male Wistar rats and compared with subcutaneous administration. A linear increase in insulin flux was noted on increasing the applied voltage (R(2) = 0.9514), the number of pulses (R(2) = 0.8515), and the pulse length (R(2) = 0.9937). Electroporation of nanoparticles resulted in fourfold enhancement in insulin deposition in rat skin in contrast to solution. In vivo studies showed maximum reduction of 77 ± 5% (87.2 ± 6.4 mIU/mL, t = 2 hours) and 85 ± 8% (37.8 ± 10.2 mIU/mL, t = 4 hours) in blood glucose levels for solution and nanoparticles, respectively, with therapeutic levels maintained for 24 and 36 hours. Overall, electroporation of polymeric nanosystems proved to be an ideal alternative to injectable administration.